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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition for film forming excellent in dielectric constant properties and 
mechanical properties as an interlayer insulating film in a semiconductor element, etc., and capable of forming a 
silica-based film. 

SOLUTION: TRe^characteristic of this composition for film forming is to comprise (A) a hydrolytic condensate 
obtained by hydrolyzihg and carrying out condensation at least one kind of a silane compound selected from the 
group of a compound represented by general formula (1): RaSi(0Rl)4-a [R denotes H, F or a monovalent organic 
group; Rl denotes a monovalent organic group: and (a) denotes an integer of 1-2], a compound represented by 
general formula (2): Si(0R2)4 (R2 denotes a monovalent organic group) and a compound represented by general 
formula (3): R3b(R40)3-bSi-(R7)d-'Si(0R5)3-cR6c [R3 to R6 are same or different and denote each a monovalent 
organic group; b and c are same or different and denote each an integer of 0-2; R7 denotes O, phenylene group or 
a group represented by the following:-{CH2)n- (n is an integer of 1-6); and d denotes 0 or I] in the presence of an 
alkaline compound in an amount of >0.1 mol based on 1 mol of the silane compound and (B) an organic solvent 
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b7^b=^i^— 1, S—i/s^^JUi/i^D^I^-y^ 1, 
1,3, 3-7"b7Xb=^i/— 1, 3— 'V^^;i/>?i/D 
::^1fX 1, 1, 3, 3— T^b^^ b^i^— 1, 3— 
7xx;i/i;vD^+bX 1, 3— b^i^— 1, 1, 
3, 3-^b7^^;i/i^i/D:^ifX 1, 3— >?xb^ 
i/— 1, 1, 3, 3— ^b7;<^;i'i^S/D:^-9-X 1, 
3— b^:>— 1, 1, 3, 3— 7^b77x-;i/^:^i> 
D:^1fX 1, 3— v'xb^i/— 1, 1,3, 3— 7"b 
77xx;i/i;s^D:¥-if>35:if$. »^U^{?!li:bT^f 

[0 0 1 5] tfe. -IS^ (3) l3i^l^T. dASO®{b 
^i:bT«i> 'N^l?-^ b=^i^S^i/-7X 'v^-tfxb:^ 

vi:;i/5x -\:^ifyx7^ri>>^*^>7>. i, i, i, 

2, 2— ^>^;^ b=^x— 2— ^^;i/i;i/^X 1, 
1, 1, 2, 2-^>^xb=^e^>— 2— ^^^l/i^iz-^ 
X 1, 1, 1, 2, 2— ^V^^x^^^i/— 2— 
;US/v^^X 1, 1, 1, 2, 2— ^>^p< b^V— 2 
— ji5^;i/x>>^X 1, 1, 1, 2, 2-^><$^xb^ 

2— x^;i/$;i/7X 1, 1, 1, 2, 2— ^V^J' 
7xy:^v— 2— x^;i/v*>'^X 1, 1, 1, 2, 2 
— ^>^;^ b^i^— 2— 7xx;i/i;i/^X 1, 1, 
1, 2, 2— >^>^xb=^i^— 2— 7xx;i/i;i>5X 
1, 1, 1, 2, 2— ^><577x7:^i/— 2— 7xx;i/ 
VV7X 1, 1, 2, 2-7^b7^b=^v— 1, 2— 
i^;»i^;i/S^'>7X 1, 1, 2, 2— 7^b7xb^i/— 
l, 2— :^;^^;i/v>^7X 1, 1, 2, 2— v"b^7 
xy:^^>— 1, 2— v^^^;i/i/v^x 1, 1, 2, 2 
— T^b^pi b^i>— 1, 2— i;x5^;i/i;i/^X 1, 
1, 2, 2— T^b^xb^S^— 1, 2— i;x^;i/i;i>^ 
X 1, 1, 2, 2-7^b77xy:^i/— 1, 2— vx 
^;P>'i>'^X 1, 1, 2, 2— 7^b7^ b#S^— 1, 
2— i^7xx;i/i;sx7X 1, 1, 2, 2— 7"b7xb 
^v— 1, 2— S^7x-;i/vi>^x 1, 1, 2, 2— 
7^b77x7^v— 1, 2— v7xx;ui;i^^x 1, 
1, 2— b b=^S^— 1, 2, 2— b';-?<^>'US^S^7 
X 1, 1, 2 — byxb^v—l, 2, 2 — bU^.^ 
;i/vv^7X 1,1, 2 — bU7xy:^>>— 1, 2, 2 
— b 'J;'i5";i/i^^>7X 1, 1, 2— bV;^b=^>'— 
1, 2, 2— bUx5^;i.>?i/5X ^ 1, 1, 2— bU 
xb^i>— 1, 2, 2 — b Ux^;i/i/v/^>, , 1, 
1, 2— b'J7xy=^->'— 1, 2, 2— b';x^;i.5^S/ 



(6) 



4^12 0 0 1— 1 1 50 



y>. . 1, 1, 2— hU^b^v— 1, 2, 2— 
7x^;ui^>>^X 1,1, 2— f';jih=^i^— 1, 

2, 2— hu^x-;!/^:;^/^^ ^ 1, 1, 2— 

xy^>>— 1, 2, 2— by7x:=:;i/i;$/7>> 1, 2 

— 1, 1, 2, 2— 7^h^j»<^;ui:^$/^ 

X 1, 2— ^a:h:^'>— 1, 1, 2, 2— 

1, 2— >?7xy^i/— 1, 1, 2, 2— 

i, 2— i^^t i, i, 

2, 2— 7^h^x^;i/>?>^X 1, 2— 

1, 1, 2, 2^V^::L^)WJi^'p>. 1, 2— x7 

xy^^/— 1, 1, 2, 2^Y'73L^}\^i?^y^y, 

1, 2— x^h^^v— 1, 1, 2, 2— ^h77x-;u 
vv5>> 1, 2— >^:i:h:^i/— 1, 1, 2, 2^h 
77x-;i/i;v^>, 1, 2— v?7xy:^-v— 1, 1, 

2, 2— 7^^77x-;^s;^/7>Jfeif*^f-5^i:*5T- 
§§o 

(0 0 16] cne>®^t>. h=^vi^>>^>. 

^:^1fxh:^i/5^$/7>. 1, 1, 2, 2— 7^h7^h 

^^i— 1, 2— ^^^;i/>^v^>. 1, 1, 2, 2—7^ 

h^Jib^i:/— 1, 2— 1, 1, 
2, 2— 7^h5;>« b^^i^— 1, 2— i;7x^;i/-:;i/-7 
X 1, 2—V^Y^'y~\y 1, 2, 2— T^b^;^^ 

1, 2— i^Jib^S^— 1, 1, 2, 2— 
h7^^;i/i^'>^X 1, 2— bi^S^— 1, 1, 
2, 2~7^h^7x-;i/i^i/5X 1, 2— i;a:b:^i/ 
—1, 1, 2, 2— 7^h^7x-;i/S;i^^>J5:if*. $f 

[0 0 17] -te^ (3) tCfeV^T. 

(CHr ) . — T-a^n^^ofb^i: UT{i> t;^ 
(bV^ ;<^X tr^ (bUa:h:^S/>> 

;^^X }±7. (hU— n— rD;ii:^2/5^y;i.) p< 

sec— yb=^i^i/U;u) hT;:^ (bU— t— 7^ 

h^vf>';;u) y^$^>. 1, 2— t^;^ (b'j^h^i>ix 

1, 2— t:;;^ (b VJib=^i>i^y;i/) 
>5^X 1, 2— t:;;^ (hV— n— rD7K^i/i/U;i/) 31 
1, 2— tr;^ (b»J— i—ra^tt^i/i/ •;;!/) ^ 
1, 2— t:;^ (hU— n— rb:^^>i>U;i/) a:>^ 
1, 2— tr;^ (h'j— sec— i 
1, 2— b:;^ (hU— t— rh:^^i/u;i/) n:^ 

1— (i:;;^ h^'>;^5";Ui>V;i/) — 1— (hUp« h 
=^i^'>U;i/) ^^>> 1— (v3ib^'>^^;i/vij;^) 
— 1— (hrjjih:^S/.>i;;i,).X<$'X 1— (5^— n— 

7'n;t<:^i>pi^;i/i/';;u) — i— ( h U— n— rni^:^ 
i/i^';;^) ^^>. 1— (t^— i— rD;M:^vp^^;i/i> 
U;i/) — 1— (h»;~i— rD.-t^:^^i>i;;u) p(^>, 
1— (s^— n— rh:¥i/;>^^;bv»;;i/) — i— (h v— 

n— :^^>s l— (v^— sec— 
:^i^;^^;P'>'j;P) —1— ( h U— s e c— r b + 



— 1— (b V— t— :rh:^vvy;i/) ^-^X 1— 
y h=^vp«5';ui/»;;i/) —2— (hu^ b=^i>i/';;i/) 
J^^>s 1— (i^Jib=^i/^^;i/i/U;u) — 2— (b'j 
xb:^i/i/ij;i/) ai^X 1— (i^— n— rD;J<^i>^ 

—2— (hv- n— rD;t?:^i/i/U;i/) 

1— (v— i— rD4<^i/^^;i/i/ij;i/) — 2— 
(h';— i— rD;}<ie>»i;;b) oi^X l— (i;— n 

—rY^'yp^^)\^iy^)M —2— (h'j— n— rh>f> 
Ji^J^x 1— (x— sec— r b:^>-^^;i/v 
—2— ( b V— s e c— rb=^^^>u;u) 
1— (i:^— t— 7^ b^vp<^;i/v —2— (b 

U— t— yb^^xi/'j;!/) trx (vp< b^f>^ 

t:;^ (i^— n— 7"D;t?:^ri/.?<^;P'>»;;i/) 

(v'— i— 7-D4^:^>>^^;i/>>i;;u) ^^>, 
i^;^ (v'— n— 7^b+2^-?<f";^^';;i/) p^^x t;^ 

(^:?— sec— :/b=^S/p^-?-;i/i/U;i/) .?<^x tf^^ 

{^^'—t— rb^^>^5";ui^y;u) p^^x 1, 2— tr 
;^ (2^^ b^^^'^;i/i/U;i') i^J'X 1, 2— t^;^^ 

(i;xb=^i>>^^;i/^>u;i/) oi^x 1, 2— tf>^ (s; 
— n— 7'D;t^=\^S/^^;i/>>U;L/) a:^$^>, i, 2— tr>^ 

(5^— i— rDifJ^^i/pi^;!/^/';;!/) oi^X 1, 2— 
e;^ (i^— n— rb=^s^p<^;v$>»;;i/) ^^>> 1, 2 
— e;^ (i^sec— rb=^i^^^;i/i>«;;p) ji^>. 
1, 2— t:^ (v— t— y^b^i/p^^^i/v';;!/) 
X 1, 2— tr;^ (bu^ b^i>i^';;i/) ^>Hf>> 
1, 2— t:;^ (b»;:i:b=^i>i^U;i/) ^>-t?>. 1, 2 
— ( b 'j— n— 7'D;tf:^>>^^ -N;>-tf 1 , 
2—\i7s (bU— i— m^J^^^i/i^U;!/) ^>Hf>, 

1 , 2— ( b u— n— :r b ^'>e/ x 

1, 2— t:;;^ (bU— sec— rb^^i^i^U;!/) '^VH? 

X 1, 2— i^;^ (bU-t- rb=^-i^^U;u) ^v-t? 

X 1, 3— e;;^ (bU^ b=^S/VU;i/) '^V'tfx 

1, (bU^b^i/>>'j;i/) ^>-tf>. 1, 3 

— t:::^ (b';— n— rD:K:^i>i/v;i/) -^>-tf>, i, 
1, 3— tr:^ (b'j— n— rb:^^/^/';;!/) 

1, 3— t^;^ (b'J— sec— rb^i^e^'J;^) ^>-tf 
X 1, 3— tf;^ (bu— t— >^b=^'>i>'j;i/) -K>-tf 

X 1, 4— tr;^ (bu^ b^s^i^v>'^) ^>-*?>^ 
1, 4— tr;^ (bU^b^$/v';;i/) ^>-tf>. i, 4 
— tr;:^ (bU— n— rDTt^:^^/^/!;;!/) '>;>-tf>. 1, 
4— e;^ (bU— i— rD;J<:^^i>i;;i.) 
1, 4— tf;:^ (b'J— n— rb^vi/U;i/) ^>-tz>. 
1, 4— b*7 (bU— sec— rb^vvU;i/) ^>-tf 

X 1, 4— e;^ (b •;— t— rb:^v^>>;;i/) ^>-tf 

[0 0 18] cn^ji^dt). tr;:^ (bU^ b^vi>U 
;u) y^>. tr;:^ (b 'j^b^^ei^^/U;!/) i, 



(7) 



i|^^2 0 0 1 — 1 1 5 0 



2— tf>^ :l^>. 1, 2— tT;^ 

— 1— (b';^ b=^vi>u;^) i— 

)ui/VJi) —2— (h ';aih=^vi>y;i/) x^>, t^:?^ 
^^>; i, 2— t:::^ (f^^h^^i^p^^ 

;i/vV;i/)x^X 1, 2— t^p; (i/Ji 

x>5^>, 1, 2— tr:^ (h«;;<h:^5^5/U;i/) ^ 
>-tf>. 1, 2— t:;:^ (h'j:i:h^i>i>';;^) '^^•If 
X 1, 3— tr;:^ (bU;^ h^i^i^'j;!/) ^>"l?>. 
1, 3— br;^ '^^v-lfx 1, 4 

— tr>^ '^>4f>. 1, 4— tr>^ 

[0 0 19] 3^s:^Jt:^5l^T. (A) m^^mmt^it 

^ (1) - (3) tLXit. ±t^it^ (1) . 
(2) iScfctJf (3) ©l^>fe,U<«±2Sa±^^l^-5C 

[0 0 2 0] ^^ib% ±13 (A) m^mmi-^it-^ 
(1) - (3) <Dm^^mi^titz(}^tji<ti)imcoi^^ 

' o— R o— o— goifegs 1 ^ 

Tzt). 5-5 0^;i/<^7jc^ffloSCh:;6i$f^L<^ 7- 
3 0^;l/^^)7fc^J!IDx.i)C:i:*^^c^^?^Ul^o ?^a-r^7j< 

f,^;5:VNii^7!)^$)^). 5 0^;i/J; ^f'V^ig 

[0 0 2 1] ^^B^0 (A) ^UT^m^^^mmt^ 

ic^LTli. ±IB^b^ (1) - (3) (omi^^milti 
fc'>*<i:*l@05^7Wb^$»[KK^x 

T-$)§o ^^B-S^c^u^T{ir;^:^7'jt$^b^^:i^t^Si>l 

;i/T^>> ;t^^;i/:7'^>. N, N— i^^^^bT'^X 
N, N— i^x^;uy^x N, N— i^rotr^ur^x 



1 - 4 ©:7;i/:^;i/»*Wt-2)<b^. ;^ h 

X xb:^i/x^;i/7'^x xh:^i/rDt:;i/T^x 
xb^S/:/^;u7'^x ru^.^i/)f^^)\,T^>^ T-D 
7K^i/x^;i/r^x rD:t^:^i/rDh:;i/T^x rn 

X N— r^;M<$^y— >fi/r^x N— p^^^i/x^y- 
^wr^v^ N— x5^;ux^>^— ;i/7'^X N— rotr;!/ 
x^y— ;L/r^>. N— r5^;i/x<$'y-;i/7'^>, N— 
^^^i/ro/v— n— x^/uro/v— ^ut^ 
^x N— rDt^;i/rDyv— ;i/r^x N— r^;i/r 
D7V— ;i/7'^:>. N— p<^;i/>^^y— ;i/T^x N— 
xf-;i/^^ y — ;i/7' ^ N— ro y — 5. 

X N— ;i/r^>> N, N— 

^y— ;i/T^X N, N— >'x^;M^y— ^i.T'^x 

N, N— >^rDt:;M<$'y-;i/:?^^x N, N— s^r^ 
^MiJ^y— ^l/T'^X N, N— >^y^;px^y— 
X N, N— f^x^;i/:n<$?y— ;i/r5:>> N, N— i^r 
Dt:;i/cc<$7y— ;i/T=:>> N, N— vr^;i/x^y— ;i/ 
r^x N, N— i^^5^;i/rD7^y— ;ur^x N, N 
— i;x^;i/rD7V— ;uT^x N, N— i^rDi^;i/r 
vj^y—jvyi^, N, N— vr^;i/rD/v— 
X N, N—i^:^^JUy^^—)i^Tl>, N, N— ^x 
^^l/r^J'y— ^U^'^X N, N— >?rDfc:;i.r^y— ;i/ 
r^x N, N— >?:/^;i/:r<$'y— ;i/7'=:>, N— ^5^■ 
X N—rD^^;L/$;p«^y— ^i/T^x N— 
^y-;i/r^>. N— p<^;i/vx^y~;i/:7^^>, N— 
x^;i/i^-xa7y— ;i/7'5.>. N— rot:;i/>?x^y— ;i/ 
r^x N— r^;pi;x^>'— ;i/y^x N— 

rn/V— ^UT'^X N— x^;i/j;rD7V— ^l/T'^ 

rn^v— ;pr^:x N— ;i/7'=:x 
N— x^;i/i;r^y— ;i/T^X N— rDtr;ui?:r^>' 

x^y— ;i/:7'^x N— ro/v— ;i/ 
T^x N— (T'^y;^-?^;!/) r^y-;uy'^x N— 

x^y-;i/r^X N— (T^^yx^^^i/) ro/V 
-;i/T^X N— (:p^yxf^;i/) r^>'-;u7'^x 

N— (r^yrnif;!/) p<<^y-;i/T^x n-~(7'=: 



(8) 



i|tl8200 1— 1 1 502 



\jzr^)\/) ro^v— ;i/T^>. N— {txj^^ 
M j-)\^T\'>u}f:^mf^z.}it^-v:%ho tit 
y >; -)\^'7 xyhxjz \tr::^ u ir^^tf ^ c ^ a^t- 

[0 6 2 2] cn^c7)r;u:^'Mfb^ii^ is^^i^ 
ii2^a±^fBlPf{c:MffiL'C>fe;J:i>o >^^BJ(c:fcl^Ty' 

(1) (3) CD^ttl^;Wc^LTO. l^;i/J^±. 

T> iiS10^;u5|crilT-$)i)o 

[0 0 2 3] »ICDj:dlc:LTff^n^ (A) APtR^^ 

^©ffita4i{iii. Gpc omm, ^m, Mm.m 

^ic$7^L<ii8-4 Onm. ^NfW^^ L<«i9-2 0 
nmT^i)o f)U7i^^m^com\^^^i)^ 5 - 5 0 nra 

;itit. m^itm^mm'jFmmm (tem) 

[ 0 0 2 4] 35:*5, (A) ^^4^. #^^^^^Dzk^ 
(1) - (3) ©j^S*. 5-7 5Mffl%. $?^L<ii 



10-7 0S1:%. ^t>tc$?^U<ttl 5--7 0SS% 
X^ho ^tz. it^ (1) ib-^y^/ifcti (3) 

(1) (3) c^)^g4^. 9 5-2 5Sa%. ^J? 
^b<fi9 0-3 0SS%> ^^iC^^\y<it8S--3 

omm%x^^o it^ (2) (1) - 

• (3) O^m^P. 5-^7 5S®%T-$>§C^7bs, ff f,tt 

zx. *:#gBJfc:i5VNT. ^±*El7K^«P«S^i:(i. fb^ 

( 1) - (3) *<^>R 0— S, R R 0 

-^iiXVF^ O^i^ 1 0 0%j!j[]7K^bTS i OH 

;^C^^O*l^^o tfc. (A) m^tLXit. m^th^m 

^^m^^<l?b5cfcf5^tL^(7)T\ ib^ (1) 
t>'fb^ (2) <^)J!iD7jc^f^^-t:^SCi:*W^L 

[ 0 0 2 5 ] ^ IC. (A) JbOTK^J^^^^T-ii. ib^ 

^ (1) (3) (Dmi»^mi£tirz(i^tj:<t<bim(Di^ 

Xlts 

t>'^xm^^xi>^i\o 

[0 0 2 6] zzx\ ±i^pumm\tLxi±. mim, 
im. m^. y^m. v>m. n-^^m. i^^^m^j: 

[0 0 2 7] ±i^puimmiz^^m!i^o)pm±^ 7 



(9) 



iftig2 0 0 1 — 1.1 5 0 



±S3 p HS^J ICct t) ±IH«£Hl*lJc p H ^ISHtS c: 

[0 0 2 8] {B)mm 
:^^Bmm^immfA. (a) mm. 

(B) ^«^fc:^»^fett^bT3&:§e (B) 

;L'. n— rn/V— M i— 7*Dyv~;i/> n— r^S^y 
i— rr^^y—^w sec— r^y~;K t— 
;k n— ^>^y~;K i-^>^y— ;w 2—;^ 

-;k 3— p< h^i^rr^j^y— ;k n-^^i?-y— ;k 2 
— ^^;^'^>^5?y— ;k sec-^:^1^y— ;k 2— ji 
;k sec — ^r^y— ;k -^r^y— ;i/ 

— 3> n— 2— ;w s 
ec—7t^^>^—M n— y-;i'r;urJ— ;K 2, 6— 

i^^^;i/^r^y-;i^4. n— x;5by— ;k sec— 

s e c — 7^ h 7r^i^;i'7';i'32— ;k s e c — 

;i/i/^D'^:^lty— ;k 3, 3, 5— h »j^^;us^>5?D 

^'o^y ;i/5i^?g^ ; 
[0 0 2 9] ai^u>^U3-;K 1, 2— rDt:u> 
1, 3—r^u>^5^';3-;i/. ^>^>5^ 

2, 4. 2— :I:f^;l/^^+^>i;7l-— 3. v^Ji^ 

b > ^ ij y — 2 — x^;i/r^;i/x— 7^;^ 

^y7'Dt:;i/x-^;K vx^ixv^ijrj-;!/^^ 
;ux— :/x^i/><7'j3-;i/^y^^v;i/X'-7" 
;k rDi^b>^v:3— ;i/^yy5^;i/x— rne 
UV-J^'Jzi— ;i/^yx-^;i/x— r;i/s rot^bx/gn 
rDt::;i.x-5";k rntrbx/vrj— 



fffiT;i/r?-;i/^x-7^;u^.^^ ; t^t'^mif^ztt^ 

10 0 3 0] Zti^T)i:J—)V(D^ib. n— royv — 
;k i^ro/'^y— ;k n— r^y— ;k i— iT^J^y — 
;k sec— ;k t— T'^y— ;k n— 

i-^>>$^y— ;^ 2— p«^;i/r^$'y— ;k s 
ec— ^>^y— ;k t^^><$'y— m 3— yh^^v 

T^^J^y-;!/. n— ^^Ify— M 2^;^^JV^>^y — 
;K sec^\:^+^y— M 2— x^;i/r^y— m r 
Dt:ix><7';3— ;i/^yy^;i/x— rDt:b>^ 

;i/^yx^;i/x-^;K rDei/>^/g:3— 
yrDtr;ux— rDtruv^Un— ;i/^y 
X— 7^;b75:^;!)S$ytbv^o 
[0 0 3 1 ] >Jr h >^?gi^i: LTii. V 

n—y^J\/^h>. >'x^;i/>5rbx ^^;i^i— 

h >s ^ ^)\^n—^^ 5^;u>r b V— i— . 
2^:^-9-y>. ^^;i/v^D^:^ity 2, 4 

7jc>^3>JS:ir©(tA\ 7'-b^;i/7'-fe h 2, 

4— -N:^-9->i^:t>> 2, 4^r<^>i/;t>> 3, 5 
-^r^VxJtX 2, 4— :t<:7>S7>c:;:t>s 3, 5— 
:t^^>$^:t>. 2, 4— y:^>i;7r>. 3, 5— y:H 
>v;t>> S—;^^)U—2, 4^\4if>v:t>. 2, 
2, 6, 6— 7"b^^5^;i/— 3, 5~^r<$^>^^:t>. 
1, 1, 1, 5, 5, 5— \:^1f:7;i/;tD— 2, 4^\ 

^n^o>^h>m^a:. l®feSl;^(i2st^±;&I^H^ 

[0 0 3 2] K^^i:bTii. 3}t;uat^K. N 
— ^^;i/:tv;i/AT^ h\ N, N— s^^5";i/7^;i/Ar 5: 
b\ N— x^;i.:1^;i/A7'^ h\ N, N— :^xf-;i/;f.;uA 
Ks T'-febT'^K. N— p^^^I/T-lrhT^ h\ N, 
N— hT^ h\ N— x^;!/^-^ h H: h\ 
N, N— vx^;i/7'-fe h\ N— 7i5';i/rDe;t> 
^ Fx N— ;^ ^Ji' 1^ D 'J K N— ^ )]^J\/7t- V 

N— 7''tr^;u^;i/:t;'jx N— v 
N— 7'-fe^;i/t:D'j>;>;fei:';{js^{f e>tt^o cne> 
T^KI^^tis l^$>Sl^ii:2^ii:U:^[5)Bf^c^^ffiL 

[0033] x;^7^;i/^?§^i: UTii. vx^;i.^-;K 
— yN^UD^^hX @^^n— rDt^;u, l^^i— rnt: 
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^2 0 0 1 — 1 1 50 



>I^^^UTt±. 7'-lrhxhij;p, 

$/K> N, N, N', N'— 7^b5x^;i/:;<;u:7T^. 

D>, N— p<5";n^o— N— x^;i/t:D— n— 
^^;i^A3 — fcTD u N— i^>. n— 

X 1, 3— ^>^;i^2 — r^<$^V';vy>. i, 3 

— i^^5';i/7"h5t Fa— 2 (1 H) — ^ VT'^ 

. u±cD (B) wm^m. 1 

sfe 5>utt 2 mi>x±^mt irc^r^ ztt^x-^^o 
[0034] :^^BMcDm'^^i^Mmit. (A) 
m^t^it^ (1) (3) ^tju^^m^xv'/^tc 

[00 3 5] ^f*:s^(r{±. (1) - (3) ^mm 

mtLXit. iiS. 0-1 OOU ^?f^L/<iil 5-9 

[0 0 3 6] ^cD{ikcomm\ 

[0 0 3 7] :^mmizmi^^ti^mmmt Lx^m 



m^xh^\.^it2mi:k±^mm'r^zti^x^^o 

[0 0 3 8]c:c:t% i^Vzi-yj^.mmmitLx 
its m^it. >>;^^JVn'^Vi^o^V 

i^vo->^.^mmm\(oi^m^utLxi±s 

yi/D^i?->:J<V x'-KP3 4 1 CM^fb^X^ 

. SH7PA. SH2 1PA. SH28PA. SH 
3 0 PA. ST 9 4 PA ■ ^"i^rr— x> 

[0 o 3 91 ±t^:^>imm^m\t uxi^. 

T;i/+;i/^>-l?>;^;p;^>gag, 5^73:x;i/x— 7^;i/i; 

[0 04 0] ^^tc. y^;t>^.#®f5t^J^LT(i. 
»j tT:^ >/x^ b >:t l^-r ;i/x-5^;i/;5: tTCD?}^ U v 
x;i.x— 7^;i/;5: ircD;f< i; ;t^i/x^i/ >t U — ;i/x— 7^ 
:^;i.x:;^7^;i^ ; v;i/tr^ >J5g835^x^5^;i^ ; JiiJDS^ 

^^^7K>;:t^^>x5^U>^ ; ;KU;t^i/X5^b>— ;t<ij 

[0 0 4 1] ^t>tc. r^#lDrSi^fJ^UT(i. f^lzm 

[ 0 0 4 2 ] 7 ^m^.wmmmit Lxit. m^t^ 1 , 

1, 2, 2^b^7PD;r^^;i/ (1, 1, 2, 2— 

•rb^7DDrDt^;i/) x-7";K 1, 1, 2, 2— 
F57DD7r^^;i/^^v;i/x— "3^;^ ;?^<>^x^l/> 
{1, 1, 2, 2— 7^h^7DDy5";i/) 
Jc-T^M ^4ritx-?=-U>>/»jrJ-;i/ (1, 1, 2, 

2, 3, 3'^^^yav^>^}U) x-^;k zt^iJ? 
rDfc:u>>7"U3-;i/i; (1, 1, 2, 2-^h'^7D 
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i^ll2 0 0 1— 1 1 5 0 



(1, 1, 2, 2, 3, 3— ^:^1f7DD^>^;i/) 

1, 1, 2, 2, 8, 8, 9, 9, 10, 1 0^;^7 
DDKx*>. 1, 1, 2, 2, 3, S-^^i^yoD 

7^::i3>. [3— (y'^— 7;U;^-D;t^^.>;^;i/:^^>7^ 
^ K) 7-Dt^;i/] - N, ~^p^5^;i^N-~:;^7;U;t^:^ 

[ 0 0 4 3 ] 7 ymmnmmm^icofm^t Lnt. ^ 

;tf77'y^F142D. |rIF172. PIF173. felF 

1 8 3 m±s izB:^-( >^t^xm m w . ^^7 
h^rEFso K f5]3 0 3> m3B2xm^m<t^ 

(m) m:i s 7D^— KFC— 4 3 0. Ir1FC~4 3 1 
Cii:^;^ U-niA m) SiD ^ 7"9-b:tf~KAG7 1 
0, 1^"-7D>S— 3 82. IBJSC— 10 1. fsJSC— 
102. fqlSC— 103. IrISC— 104. ^SC— 1 

0 5. i^sc— 1 0 6 omn^ m) m) . bm-i o 

0 0. BM— 1 1 0 0 mm m) M) . NBX—l 5 

m^i^yry^T \1 2, BM— 1 0 0 0, BM— 1 1 
0 0, NBX— 15;{)5iNfWftU^o 
[00441 -^m^^-r^Z h<OX^^ U ;i/3^ 

if^^lf^C^*^T'#. :t^U7n^o. 5 7, 9 5 W 

[0 0 4 5] nn^ K)!^^>u:^^(i, mm.. -^mmsD 

iilt. ¥±&3|^;&s5-3 0nm. $f^L<i±10- 

2 0 nm. Wi{^^'§m,t^ 10-4 0Mg%^c;D»^cDT- 

uT(i. BMit'^x.m (m m(Dy)uii-vius 20. 
loll 0 0. m2 00 ;}\my 7^ >^ii3)\^ (m mo 

T)ili-^VT-^Jj\^^ yji^li-'JjllO. |oll3 2)&: 

10 0 4 6] mmmm^mm 
(t. mm^it-^ (1) - (3) ^^jm 



(A) J5£^$:liSLfc(?)*,> ZtllZ (B) fig^^^^Dt 

[0047] :^f^mo:)mmocomwi^x^(DM:i^0\}t ut 

0 (A) fiS^^filJSlc-rSfb^ (1) - (3) . TJ\^i3 

Vmt^:i=6XV^ (B) ^^^7b^^,3&:i,^i^lc, Fir 

© (A) ^^^mmt^it^ (1) - (3) . 

vmt^^j:7f (B) ^mmip^tj::^m'^iz. m 
^(D:^^mm^^^umm}^muLx. 

(3) (A) m.^^mmr^it^ (d - (3) ^^v^ 

(B) W^^ja£;6^^J&i^rg^lc. Pif^SC!)7K*3J:tJ^ 
® (A) Sig^^^fi£1-^fb^ (1) - (3) 

[0 0 4 8] dCDctatcLTff ^ns^J^^B^CD^igj® 
^Sff^^^jgtt. b < tt. 2-30 l[fi%T-^ t) > 

Jg*^2-3 0MS%T-^^^. MfliCDJ^;6S3i^35:l5ia 

52 (B) mnmwzx^b^mz^^x'^jibfi^o 
[0 0 4 9] ^%B^(Dmim^m^x^%^Mm'^^ 

h. T^'^^ytrv^. D~7-7^l/-K;&iif7bi^tf^>tL 

[00 5 0] c<^)i5i<?)jgi/?<i. lt. 1 mm 

t)Ti?$o, 0 5-1. 5//mm 2^my>x{tm^ 

0. l-3//m|iJg©^:g:JF^t-i)C:i:*^T-#Sc ff^ 
J5)c"ri>MflMOiP^«i. iiS. 0. 2-2 0AmT-$)So 

tt^X'^^o ^tzs ±td(0 (A) ^^?5fbi^$» 

t^tzib. mizuBis^x. mm}^^mLrz\). mm. 

^^i)K mn. 0. 3 5-1. 2g/cih. i?^L< 
ttO. 4-1. Ig/crfi. $e»«c$?^L<«:0. 5 
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1#§I2 0 0 1—1 1 5 02 



-1. Og/cA^l^^o WmkifiO. 35g/cm 

> V iimmt. B J Emiz^^mi^^m^iz 

flU^r 12 7-0. 2. 5atm. 10 0%RH®^k:i 

(1) cD7^h^7';urj:^i/i>5>j^c7)g{c:j;t)> imt- 

^ti. iaj:tifm^T'$)ti> mm. 2. 5-1. 2. 

b<ii2. 4-1. 2T*fe^o 

[0 0 5 1 ] ^^BjcD^ag^^m, m^^iizMtu 

RAM. SDRAM. RDRAM. D— RDRAM?5:ir 
[005 2] 

mmiZ7rsti>cDxht)s mzmm^^<. t-t-^t^iz 
- (Gpc) mmm, ^m.^m mz^m 

m^^m^t^O. 2 5%h7^§J:at^. 10mM©Li 
Br^^tf^^y-;i.Tif^f?U GPC OStff*, )te 

^gr^V- t/. GPCS/>^7^A OP 
C— 8 0 2 0 

*V- (^) 5b^A Alpha5000/300 
0 

"e^Jl^ T— 6 0 T'a.y';M— ^ — 
=^-^U:?'j^: 1 OmM(3DLiBr$:^^^>''-;i/ 
^■^-UT'i^r^^: Iml/min 
:^37Aia^: 4 O^C 

ff ^> titzmizn Lxmmmiz ^i^mm^ 
->^m^^i^]tmmmm^mv->r)i^^mLrzo %t 
-^yrjv^m^m 0 okHzooiii^T% mm^ 



-V^Yf^v-h-Y m) SI. HP 1 6 45 IBmeiiS 

ctT/HP4 2 8 4Arl/^i^^>LCR^-<$'3g:fflv^T 

[005 4] mmi 

4 0%^ ^ >7K^^ 6 g. MifoK 2 2 8 s^^V^ 

y 5 7 0 g©^g^?§?i^4'tc. ^ h y ;^ h 

i/'>7>13. 6g (^±il[t!K^|ieB&^«jm6. 7 
g) h7"h-7Xh:3ei>S/-7>2 0. 9g (^^QtK^^ 
^^6g) ^;!jax.Ts 6 O''CT-20^P^^.^-fr;t(;D 

rDt:u>^U3— ;i/^yrDi:^;i/3i— ^;i/2 0 0, 
g^JliDx.. ^O^. ig^TT-±^?SMl 16gi:;5:s^ 

^ y T-D 1 0 g ^?^D u m^^^ 

. SI oxcommomm^mtzo m^thtzmmmm^co 

mm 1 ic^ji^T 4 0 %p< ^ >;*:^ 6 s<Dis^t> 
m 1 i:(5l^tc: l.xmm^^^M 1 0 %®i^lJ5S;i^i^^ff 

^4^tirzm^^mm^oj3u^^im^cDmf^i±i 

4nmT-$>-p&o 

4 0%p<5^;i/7'=:>7jc^^2 7g. |g|J&zfcl 3 7g*5j; 

=^i>$/^>i3. 6g (^±))wi^^mm^mm6, 7 

g) i:7^h^xhapi/f^^>2 8. 7g {^±})Wk^ 
*&^6g) $*a^T. 6 0'CT-2fl$ra^.^HJ-fccr) 

rDt^i/>^»;r3— ;i/^yrDt^;i/ji— ^;i/2 0 0 
g^Snx.. ?^TT*±?gri£S 1 1 6gi:;&i,^' 

T-iii^u i^^i 0%rDh:i/>^i;3-;b 
^ y rn 1 0 g ?&?ijfja Sff^^^W 

SI 0 %©|gfiJc^?§^:&f^;^co ff ^tLfcm^^4'«) 
nwk'mil^^(0m^U2BnmX^^rzo 

[OO55]Jt«0yi 

(i)mmn n) iz^i^x 4o%^5^;i/r^>7K 
6 gcDf^t) t) 2 5 %r >^-7'7jc^^ 1 g^^i^ 

±i^mmm i - 3 ^5 j:t>'i:t$xi^ij 1 r-ff n^c^i^^. 
u 8 0 °CT- 5 ^xmmT 200 vx 5 

tS-^^re^LfcCDT^. $e>fc:^^T-3 4 O^'C. 360 

u 3 8ox<z)ifliT-^n^ti3o^PEg-ro;jaj?iiu 

iC^^T 4 2 5 VX 1 fl^Pa^AlfftU. .^igBJ® i> ij 
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^mm2 


^mm3 






2, 3 


2. 2 


2. 0 


2. 6 


»tt4i (G/Pa) 


5. 5 


5- 0 


4. 0 


2. 8 



[0 0 5 7] m}mm.0^^tirc ^> u i^m^mM^mumMm 
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